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Synopsis. 
Utilizing South Carolina live birth-infant death 
cohort files for the period 1975-80, this study exam 
ines the bivariate distribution of birth weight 
gestational age (BW-GA), intrauterine growth 
curves, and BW-GA specific neonatal mortality 
rates (NMRs) by race. Comparison of BW-GA dis 
tributions revealed an appreciable shift between ra 
cial subgroups. Nonwhites, on the average, were 
born 1 week earlier and 270 grams lighter in weight 
than whites. In addition to racial differences in 
rates of intrauterine growth, nonwhites experienced 
lower BW-GA NMRs than whites in BW-GA cate 
gories < 3,000 grams and < 38 weeks. However, the 
improved mortality experience of nonwhites at 
more immature BW-GA categories was not consis 
tently present when different cause-specific NMRs 
were considered. 
These persistent racial variations highlight con 
tinuing issues regarding both the use of a single 
norm for defining low birth weight or prematurity 
and the role of nonsocioeconomic factors related 
to racial BW-GA distribution and mortality dis 
parities. As birth weight and gestational age repre 
sent empirical indicators of the maturity and sur 
vivability of an infant at birth, these data and previ 
ous supporting research raise further concerns re 
garding the ability of these indicators to accurately 
reflect equivalent fetal development and subsequent 
risk of mortality among racial groups. 
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At has long been recognized that immaturity at 
birth is an important risk factor for neonatal mortal 
ity and that birth weight and gestational age serve as 
clinical indicators of a newborn infant's degree of 
fetal maturation. However, while birth weight and 
gestational age have traditionally performed well as 
measurable risk factors, there are systematic differ 
ences in birth weight and gestational age as indi 
cators of the extent of fetal maturation for different 
population subgroups. 
These differences have important implications for 
the assessment of neonatal medical needs and for 
the use of such assessments in formulating public 
policies that shape the delivery of services for 
specific groups. At issue is whether a given birth 
weight or gestational age reflects the same degree of 
fetal maturity for different groups of newborns. To 
examine this issue, we have analyzed birth weight 
and gestational age as noteworthy predictors of 
neonatal mortality in South Carolina, comparing the 
experience of whites and nonwhites from 1975 to 
1980. 
Immaturity at birth can be attributed to a variety 
of etiologies, including those producing preterm de 
livery and those associated with small-for-date in 
fants. Preterm infants are born before completion of 
the normal term of pregnancy and often have a birth 
weight lower than that of a full-term infant. Small 
for-date infants, on the other hand, exhibit birth 
weights that are relatively low for their gestational 
age. 
The relation between gestational age and birth 
weight, because it indicates the underlying pattern 
of intrauterine growth and fetal development, has 
been employed to differentiate between etiologies 
producing preterm delivery and those implicated in 
small-for-date births. Moreover, mortality levels 
associated with gestational age and birth weight can 
be applied to predict the risk of problem pregnan 
cies and can further be employed in determination 
of the level of specialized care required by a dis 
tressed newborn infant (/). 
An analysis relating the distribution of births by 
weight and gestational age to specific neonatal mor 
tality rates provides an indication of the origin of 
temporal changes in summary mortality rates. A 
decline in mortality rates within specific high-risk 
birth weight and gestational age categories over 
time may be the consequence of advances in medi 
cal care that improve the prospects for survival of 
high-risk infants. Changes in the distribution of in 
fants at various levels of birth weight and gesta 
tional age may reflect improvements in use of pre 
540 Public Health Reports 
natal care, in environmental conditions, and in nu 
trition or in the antenatal use of medical care tech 
nology or clinical procedures. Accordingly, both 
the proportion of births occurring within specific 
birth weight and gestational age categories and the 
mortality rates among these categories can be used 
to estimate the need for, and measure the impact of, 
services directed at various subgroups in the popu 
lation. 
Substantial research has been directed at describ 
ing fetal development by relating changes in birth 
weight to gestational age (2-14). Such intrauterine 
growth curve patterns are produced by calculating 
the distribution of birth weight by gestational age at 
birth for specific populations. Noteworthy varia 
tions in these fetal development or growth patterns 
have been observed between subpopulations, such 
as racial subgroups (7,10-12), and groups with 
specific disease etiologies?for example, trisomy 
16-18 and osteogenesis imperfecta (6). 
The assessment of birth-weight- and gestational 
age-specific mortality has also drawn considerable 
research interest (14-23). Here as well, observable 
differences have been found between population 
subgroups. Most notable are the differences be 
tween whites and nonwhites. 
In this study, we examine the relation of birth 
weight and gestational age to the risk of neonatal 
mortality within racial subgroups. Subgroup differ 
ences are related both to the risk of neonatal mortal 
ity attributable to the level of fetal development, 
given the duration of pregnancy, and to the risk 
attributable to premature birth. The importance of 
examining these differences between racial sub 
groups in perinatal experiences stems from the 
higher proportion of nonwhite infants born at low 
birth weights and their higher overall neonatal mor 
tality rates (24). Of particular interest to this inves 
tigation is the observation that survival rates of 
nonwhites within low birth weight and early gesta 
tional age categories are higher than those of whites 
at the same birth weight and gestational age. 
Methods 
In this study, we used the 1975-80 South Carolina 
vital record live birth-infant death cohort data (25), 
employing single births to resident mothers in the 
analysis (290,184 cases). Cases with missing data, 
birth weights reported as less than 250 grams or 
more than 5,999 grams, and gestational ages calcu 
lated at less than 25 weeks or more than 50 weeks 
were excluded from the analysis. As a result, 
282,366 births (169,549 whites and 112,817 non 
whites) were included. Racial subgroup was deter 
mined by race of the mother. For each of the years 
studied, blacks constituted approximately 98 per 
cent of the nonwhite category. 
Gestational age is calculated as the interval from 
the date of the last normal menses to the date of 
birth as reported on the birth certificate. Following 
recommended convention, gestational age is re 
ported in completed weeks (26). For 8.2 percent of 
the study cases in which the specific day of the last 
normal menses was not reported, the 15th day of the 
indicated month was used in its place. For both 
whites and nonwhites, this imputed gestational age 
group demonstrated slightly lower than average 
birth weights and gestational ages; however, this 
and other studies using this methodological ap 
proach (23), as opposed to others that have been 
considered (27), did not show that inclusion of the 
imputed cases appreciably altered the basic mortal 
ity patterns under investigation. 
Results 
A comparison of the bi var?ate distribution of birth 
weight and gestational age reveals an appreciable 
difference between the two racial subgroups. In 
figure 1, the contour diagram (equivalent to a geog 
rapher's use of contour maps to depict elevation 
patterns) provides an overhead view of the bivariate 
distribution of birth weight and gestational age for 
whites and nonwhites. The contour line values cor 
respond to the percentage of total births within each 
birth weight and gestational age cell; the cells en 
closed by a contour line have a percentage of total 
births equal to or higher than the line value. The 
contour patterns allow for comparisons of central 
location and shape between the respective racial 
distributions. 
The contour pattern for nonwhites is shifted 
closer to the figure's origin (the intersection of the 
axes) than the pattern for whites, and slight dif 
ferences in shape are apparent. The mean birth 
weight of the nonwhite subgroup is 270 grams less 
than that of the white subgroup, and the mean gesta 
tional age is roughly 1 week less for nonwhites than 
for whites. Similar findings of observable racial dif 
ferences in birth weight and gestational age distribu 
tions have been reported previously (12). 
In figure 2, birth weight percentiles are displayed 
by 1-week gestational age intervals. The lines in the 
figure suggest the pattern of intrauterine gains in 
birth weight with advancing gestational age; how 
ever, this pattern is based only on infants who were 
born at each gestational age. It is uncertain to what 
Figure 1. Bivariate distribution contour pattern of birth weight 
and gestational age, 1975-80 South Carolina live birth 
neonatal death cohort: percentage of single live births to 
resident mothers 
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Gestational age in 1-week intervals 
NOTE: In the contour pattern, percentage of live births is indicated as follows: I = 0.075; II = 0.500; 
III = 2.500; IV = 3.750. 
extent these infants' growth at delivery can be used 
to draw inferences about the weight of fetuses not 
yet born at a specific gestational age. The normal 
pattern of intrauterine growth for infants carried to 
term may differ from that of infants born prema 
turely, whose fetal growth patterns may result from 
known complications of pregnancy or other eti 
ologic factors related to their early delivery. 
Nevertheless, on the basis of these patterns, 
nonwhite fetuses appear to gain weight more 
quickly early in the gestational period. After the 
35th week of pregnancy, the rate of fetal weight 
increase for nonwhites appears to slow in compari 
son with that for whites, and the median birth 
weight of white infants exceeds the median birth 
weight of nonwhites. 
Other studies have shown that the distribution of 
birth weights is bimodal for early gestational ages 
(3,14,28-30), a finding confirmed in the South 
Carolina data. At 25 weeks' gestation, birth weights 
are distributed around a primary mode of approxi 
mately 1,000 grams and a secondary mode of ap 
proximately 3,000 grams. This phenomenon is more 
prominent within the nonwhite subgroup, and some 
indication of this can be observed in figure 1 in the 
outermost contour for nonwhites, where a bimodal 
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Figure 2. Intrauterine growth curves: birth weight percentiles 
by gestational age, 1975-80 South Carolina live birth-neonatal 
death cohort, single births to resident mothers 





Gestational age in 1-week intervais 
NOTE: Intrauterine growth shown in birth weight percentiles by gestational age. Lowest and highest 
lines for each racial subgroup indicate the 10th and the 90th birth weight percentiles, respectively; the 
middle lines indicate the 50th percentile. 
perturbation is still evident at 30 weeks. 
The bimodal distribution of birth weights at ear 
ly gestational ages has noticeable impact on in 
trauterine growth curves. In figure 2, one can see 
that the 90th percentile lines are elevated at gesta 
tional ages less than 35 weeks, rather than closely 
paralleling the 50th percentile. 
A number of explanations have been offered for 
this secondary mode in the distribution of birth 
weights at early gestational ages?for example: 
"The infants are truly too large and represent a 
form of pathophysiology characterized by an exces 
sive growth rate" (28); 
Some mothers experience bleeding early in preg 
nancy and misinterpret this as their last normal 
menses, and this misinterpretation leads to inaccu 
rate calculations of gestational age (28-30)', 
Errors in recording or recalling data of last normal 
menses produce a unit shift (for example, 1 month) 
in the calculation of gestational age (3). 
Although correctional techniques have been 
applied to recalculate gestational age in some stud 
ies (14), we have not attempted to do so in this 
study. Accordingly, some caution is required in in 
terpreting the distribution and levels of mortality for 
infants with both an early gestational age (<32 
weeks) and a higher than expected birth weight 
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(> 2,500 grams), since these births may, in fact, be 
normally distributed births that were miscoded or 
were the product of some intrauterine abnormality. 
Birth-weight- and gestational-age-specific neona 
tal mortality rates are reported by racial subgroup in 
the table. For both whites and nonwhites, mortality 
rates decrease as birth weight and gestational age 
increase, until?at advanced gestational age and 
very high birth weights?rates begin to fluctuate and 
sometimes increase. 
For births occurring before the 38th week, gesta 
tional-age-specific neonatal mortality rates are 
lower for nonwhites than for whites. In each gesta 
tional age category below the 38th week, births of 
nonwhites constitute the majority of births in South 
Carolina. Similarly, birth-weight-specific neonatal 
mortality rates are lower for nonwhites than for 
whites in weight categories below 3,000 grams, ex 
cept for the very lowest category, where there are 
few cases. Births of nonwhites outnumber those of 
whites in each of these birth weight categories. 
It has been recognized that, while nonwhites have 
lower neonatal mortality rates than whites at lower 
birth weights, whites have lower neonatal mortality 
rates than nonwhites at higher birth weights (24). 
Coupled with the shift between birth weight and 
gestational age distributions for the racial sub 
groups, better nonwhite mortality rates at low birth 
weights and early gestational ages and better white 
mortality rates at more typical birth weights and 
gestational ages create a "crossover" effect?at 
approximately 3,000 grams and 37 weeks?where 
the mortality experience of the two subgroups inter 
sects and then diverges. This situation confounds 
the interpretation of birth-weight-standardized mor 
tality rates if racial disparities are not taken into 
account (24), and it has been suggested that some 
standardized rates are biased as a result (31). 
This crossover effect between racial subgroups 
was not consistently observed when different 
cause-specific neonatal mortality rates were com 
pared over birth weight categories. When neonatal 
mortality from congenital anomalies and certain 
causes of perinatal mortality (International Classi 
fication of Diseases eighth and ninth revisions, 
codes 740-779: causes of death that we hypoth 
esized to be related to fetal development and imma 
turity problems) were considered jointly, the cross 
over of birth-weight-specific neonatal mortality 
rates between racial subgroups was most promi 
nent. These two neonatal mortality causal catego 
ries accounted for 72 percent of the total neonatal 
deaths of whites and 64 percent of those of non 
whites. 
Birth-weight- and gestational-age-specific neonatal mortality by racial subgroup, 1975-80 South 
Carolina live birth-infant 
death cohort, single births to resident mothers 


































































































































































































































































i NMR = Neonatal mortality rate. 
Assuming that socioeconomic conditions may 
play a larger role in neonatal mortality from all other 
causes, we then used only these "all other" 
neonatal deaths to calculate birth-weight-specific 
neonatal mortality rates by racial subgroup. In this 
calculation, nonwhites experienced higher mortality 
rates, essentially parallel to those of whites, across 
every birth weight category. Similar findings have 
also been reported elsewhere (32). 
Birth-weight- and gestational-age-specific neona 
tal rates for whites and nonwhites are considered in 
combination in figure 3. The shaded background 
indicates those cells where the neonatal mortality 
rates for nonwhites are lower than those for whites. 
The relation of birth weight and gestational age to 
neonatal mortality is similar within the two racial 
subgroups. For any given gestational age, increases 
in birth weight are strongly associated with changes 
in mortality rates; however, within birth weight cat 
egories, gestational age variations have far less im 
pact on mortality rates. These findings are generally 
consistent with those reported from California, 
where it was observed that, when birth weight was 
held constant, "mortality risk decreases with ad 
vancing gestational age, reaches a minimum, then 
again increases; that is, there is a U-shaped rela 
tionship" (14). 
In most birth weight and gestational age catego 
ries in which birth weights are less than 3,000 
grams, nonwhites show lower category-specific 
neonatal mortality rates than whites. The crossover 
effect, previously discussed for birth-weight- and 
gestational-age-specific neonatal mortality rates, is 
again apparent when birth weight and gestational 
age are considered simultaneously: whites have 
lower neonatal mortality rates than nonwhites at 
birth weights between 3,000 and 4,000 grams and 
gestational ages between 39 and 42 weeks. Forty 
three percent of all live births included in this study 
occurred in this range. 
Discussion 
Many have observed that, on average, nonwhite 
infants are smaller at birth than white infants 
(17,33-36). Deficiencies in nutrition, prenatal care, 
and socioeconomic conditions are often suggested 
as explanations for what is perceived as a compara 
tive deficit in nonwhite fetal development. While 
the overall disparity in socioeconomic status be 
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Figure 3. Birth-weight-and gestational-age-specific neonatal mortality rates by race, 1975-80 South Carolina live birth 
neonatal death cohort, single births to resident mothers 
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Gestational age in 2-week intervals 
NOTE All rales displayed are based on more than 60 births and at least 2 deaths Within each cell, neonatal mortality rates for whites are shown above rates tor nonwhites Darker shaded area depicts cells 
where rates tor whites are higher than rates tor nonwhites. 
tween the racial subgroups has been widely recog 
nized, the higher survival rates of nonwhite infants 
at low birth weights and early gestational ages raise 
questions about whether the shift between white 
and nonwhite distributions can be explained by so 
cioeconomic conditions considered in isolation. 
When data are controlled for those socioeconomic 
and demographic variables that are available, prom 
inent racial differences remain (37). 
Several investigators (17,18,34,35), faced with 
these findings, have noted the logical difficulties in 
suggesting that, on the one hand, nonwhites are 
born earlier and lighter because of socioeconomic 
deficiencies while, on the other hand, the same pre 
sumably compromised infants demonstrate higher 
survival rates. This apparent inconsistency has led 
to the conjecture that a biological mechanism works 
to mitigate the impact of unfavorable socioeco 
nomic influences. It has also been suggested that 
genetic factors may be involved (35). 
Before considering an explanation that posits ge 
netic influences as an independent factor or as a 
modifier of adverse socioeconomic effects, we 
should reexamine the relation of fetal development 
to birth weight and gestational age. Birth weight and 
gestational age serve as empirical indicators of the 
physiological maturity of the infant. They may not, 
however, precisely reflect the extent of fetal devel 
opment or maturation of a particular newborn in 
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fant. Shifts in the birth weight distribution, similar 
to those displayed between racial groups, have also 
been observed between newborn males and fe 
males. The relation between maturity and these 
indicators?birth weight and gestational age?and 
the degree to which this relationship varies among 
individuals or various groups in the population re 
quire further investigation. More may be learned 
about the underlying relationship by comparing ra 
cial subgroups on the incidence and severity of 
morbid conditions related to immaturity, such as 
retrolental fibroplasia and respiratory distress, 
while controlling for birth weight and other factors 
such as variations in prenatal and acute perinatal 
medical care. 
Our initial investigation of birth-weight-specific 
neonatal mortality rates for two specific, although 
broadly grouped, cause-of-death categories sug 
gests that etiologic factors related to racial differ 
ences in fetal development warrant further consid 
eration if we are to understand better the underlying 
causes of racial variations in birth-weight- and ges 
tational-age-specific mortality and, in particular, the 
racial crossover of patterns of neonatal mortality 
rates. Such questions are also pertinent to recent 
discussions of bias in standardized birth-weight 
specific mortality rates (31,38,39). For causes of 
death, hypothesized as less likely to be directly 
related to immaturity at birth, the observation of 
higher neonatal mortality rates for nonwhites than 
for whites in every birth weight category is consis 
tent with an assumption of the adverse socioeco 
nomic effects of deprivation. In spite of the shift in 
the birth weight distribution between the racial sub 
groups, it would initially appear that little bias may 
occur from the use of standardization methods in 
this situation. But for causes of death that are more 
clearly a function of immaturity at birth, the distinct 
crossover pattern between the racial birth-weight 
specific neonatal mortality rates and the shifted 
birthweight distributions indicates the influence of 
other factors that may well entail bias. This may not 
apply to standardization between populations that 
are predominantly homogeneous by race, but fur 
ther research is needed in this area. 
The consideration of the construct validity of 
treating birth weight and gestational age as equiva 
lent indicators of fetal maturation between racial 
groups becomes crucial to the discussion of meth 
odological issues involved in standardization tech 
niques. To the extent that the same level of fetal 
development may be indicated by slightly different 
birth weight or gestational age values among racial 
groups, considerable caution should be used in ap 
plying standardization techniques to racially dispa 
rate populations until further insight is gained into 
potential racial variations in birth weight values as 
indicators of fetal maturation at birth. Such re 
search may suggest the need to develop standard 
ization measures of fetal development before valid 
comparisons between racial groups can be made. 
While birth weight and gestational age cannot be 
viewed as error-free indicators of the maturity of 
infants at birth, conventional wisdom recognizes 
that an infant born too early or too small faces a 
substantial risk of mortality. This is an absolute risk 
of low birth weight and early gestation, in that a 
27-week, 1,000-gram neonate runs a far greater risk 
of dying than a 39-week, 3,000-gram neonate, re 
gardless of its racial group. 
Apart from this absolute risk, birth weight and 
gestational age also serve in the estimation of risk 
for infants sharing similar attributes. That is, a 
specific infant's birth weight and gestational age can 
be compared with the overall distribution of infants 
from its distinctive group to arrive at an estimate of 
relative viability. As an example, consider an infant 
whose birth weight is very close to the subgroup's 
mean birth weight. This infant may be presumed to 
be at less risk than an infant whose birth weight is 
one or two standard deviations below the mean 
weight. 
In a comparison of two subpopulations whose 
birth weight distributions are shifted relative to each 
other, any given birth weight value (say, 2,500 
grams) represents different locations on the birth 
weight distributions for the two groups. In consider 
ing racial differences, this is important, because a 
nonwhite 2,500-gram neonate appears to be at less 
risk than a white infant of the same birth weight, 
since the former is much closer to the mean birth 
weight for its group than the latter. In effect, the 
risk associated with a given birth weight is related 
both to the absolute size of the infant and to its size 
compared with others in its distinctive reference 
group. The same concerns can be applied to gesta 
tional age (although the shift in distributions is 
somewhat less pronounced) and to birth weight and 
gestational age considered jointly. 
The concepts of "relative" and absolute risk 
have implications for the genetic hypothesis evoked 
by previous studies of racial differences in neonatal 
mortality rates. They imply that variations in the 
biological patterns of reproduction may exist be 
tween subpopulations, yielding pervasive and con 
sistent variations also in the length and extent of 
intrauterine development, as measured empirically 
by birth weight and gestational age. At the same 
time, intergroup variations found in birth weight 
and gestational age may be produced by socioeco 
nomic conditions affecting, for example, maternal 
nutrition and physical condition. Whether an over 
all difference in birth weights or gestational ages, or 
both, is linked to a racial or ethnic trait is, at this 
point, still purely specylative. If differences in nor 
mal birth weight and typical gestational age are at 
tributed to biological or genetic differences, it is still 
not certain that these differences indicate variations 
in fetal maturity and readiness for birth and that 
they influence the viability of a neonate. 
Efforts to resolve these issues are further compli 
cated when we recognize that racial differences in 
the indicators of maturity at birth extend beyond 
shifted distributions. Variations in the shape of the 
racial distributions are also apparent. For example, 
the birth weight distribution of nonwhites is more 
negatively skewed than that of whites, resulting in a 
further excess of low (< 2,500 grams) and very low 
(< 1,500 grams) birth weight newborns. 
It has been suggested that the human birth weight 
distribution is composed of two distinct distribu 
tions: a normal, or Gaussian, distribution and a 
smaller and downward-shifted secondary distribu 
tion reflecting compromised infants (40,41). Al 
though this is plausible, it is unclear whether differ 
ences in shape?for example, negative skewing?in 
a subpopulation's birth weight distribution indicate 
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a greater influence of socioeconomic deprivations 
and suggest an area where the need for, and the 
effects of, intervention strategies can be observed. 
It is apparent that optimal improvement in a birth 
weight distribution does not necessarily result in a 
shift in the entire distribution toward a heavier 
mean birth weight, an outcome that would result in 
a greater proportion of high birth weight infants. 
The measurement of improvement in birth weight, 
insofar as it is related to mortality risk, should focus 
on reductions in extreme birth weight values and a 
greater symmetric concentration of birth weights 
around a "normal" birth weight mean. Such mea 
surement will require that research attention also be 
given to skewness and kurtosis of the birth weight 
distribution. 
These additional points reemphasize that socio 
economic disparities persist among racial sub 
groups. The discussion of alternative, but not mutu 
ally exclusive, hypotheses for racial variations in 
pregnancy outcome measures is not intended to di 
minish the importance of alleviating these adverse 
socioeconomic differences and controlling their 
negative effects on the viability of infants. 
These apparently theoretical issues have sig 
nificant implications for clinical and public health 
practice. Substantial public health resources are 
being expended in programs such as WIC (Special 
Supplemental Food Program for Women, Infants, 
and Children) to alleviate deficiencies related to 
socioeconomic disadvantages. Change in the dis 
tribution of birth weight is one of several outcome 
measures considered in evaluating the effectiveness 
of these programs. Recent studies have shown little 
decrease in total nonwhite mortality attributable to 
improvements in the distribution of birth weights 
for nonwhites. In contrast, most of the decline in 
total nonwhite mortality has been related to the 
impact of improvements in birth-weight-specific 
mortality (36,42-45). Nonwhites in South Carolina 
experienced a decline in neonatal mortality from 
1975-76 to 1979-80, with a reduction of 2.8 
neonatal deaths per 1,000 live births. .Less than 4 
percent of the decline could be attributed to im 
provements in the birth weight distributions, which 
would result in fewer high-risk infants (44). The 
majority (71.4 percent for whites and 96.4 percent 
for nonwhites) of the State's decline in total 
neonatal mortality rates was related to increased 
survival within specific birth weight categories for 
both racial subgroups. If birth weight and gesta 
tional age are used to indicate risk (and therefore 
the need for and the effectiveness of services), a 
better understanding is needed of race-specific dif 
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ferences in these indicators of fetal maturity in ra 
cially disparate populations. 
Similarly, if neonates are to be assigned to vari 
ous treatment populations on the basis of their birth 
weight and gestational age, using some cutoff value 
(such as 2,500 grams for "low birth weight"), then 
population composition, accounting for these sub 
group differences, should be considered in applying 
these criteria. A single, uniformly applied norm 
(say, for "low birth weight") will have different 
implications for infants drawn from different sub 
groups, where systematic differences in the dis 
tribution of gestational age and birth weight are 
known to occur. Infants at lower risk of mortality 
may be selected for treatment over heavier infants 
from another subgroup who on the average face 
higher risks. 
Conclusion 
Birth weight and gestational age are both used to 
estimate neonatal mortality risk; both are asso 
ciated with changes in risk. These variables serve as 
indicators of fetal maturation, but as indicators they 
are imperfect. At low birth weights and early gesta 
tional ages, nonwhite infants in our South Carolina 
data set generally survived at higher rates than 
white infants in the same birth weight and gesta 
tional age category; however, at higher birth 
weights and later gestational ages, white infants had 
better survival rates. These findings parallel those 
of others using data sets from other populations. 
These differences have implications for the use of 
birth weight and gestational age as indicator vari 
ables, raising concerns of construct validity. Appli 
cation of a single cutoff score, based on these indi 
cators, will affect various subgroups differently. In 
volved are both fundamental questions regarding 
the etiology of immaturity and pragmatic concerns 
about inappropriate allocation of public health and 
clinical resources resulting from the use of undiffer 
entiated indicators insensitive to differences in the 
groups to which they are applied. 
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